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ACTIVELY COOLED INFRASTRUCTURE
SIDE OF AN INDUCTIVE CHARGING
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to German Application
No. DE 10 2018 218 841.6 filed on Nov. 5, 2018, the
contents of which are hereby incorporated by reference 1n 1ts
entirety.

TECHNICAL FIELD

The present mvention relates to a stationary induction
charging station for a vehicle comprising an induction
charging device.

BACKGROUND

To increase the acceptance of electrically driven vehicles
among end customers, 1t can be advantageous when the
energy transfer between a stationary energy source and an
energy storage device of the vehicle takes place 1n a contact-
free manner. A contact-free energy transfer 1s advantageous
for end customers, because charging cables, for example, do
not need to be brought along or be carnied, respectively.
Stationary induction charging stations can furthermore be
partially buried in the bottom area, so that a better integra-
tion 1n a cityscape or landscape 1s possible. Buried induction
charging stations are further particularly well protected
against damages caused by vandalism.

A stationary induction charging station, which 1s con-
nected to a stationary energy source, can generate a time-
varying magnetic field via a primary-side coil. The electri-
cally operated vehicle has an induction charging device,
which comprises a secondary-side induction coil. If the
induction charging device 1s positioned in the area of the
magnetic field of the stationary imnduction charging station,
the time-varying magnetic field induces an alternating cur-
rent or an alternating voltage, respectively, in the induction
coil of the induction charging device. This inducted alter-
nating current or this induced alternating voltage, respec-
tively, can be used to charge the energy storage device of the
vehicle.

The efliciency of the inductive energy transier increases
with 1ncreased frequency of the alternating voltage applied
at the primary coil. Stationary induction charging stations of
the prior art thus comprise an energy transfer module, in
which at least one primary-side induction coil 1s arranged,
and an electronic unit, which transforms the alternating
voltage, which 1s supplied to the energy transfer module, in
a suitable manner. For this purpose, the electronic unit can
comprise a power electronic unit, which transforms the
supply frequency of the alternating voltage of typically 50
Hz or 60 Hz mto a frequency range of at least 10 kHz to 200
kHz, 1n order to ensure a low-loss inductive energy transier.

Heat energy, which has to be dissipated 1n order to prevent
damage to the electronic unit, 1s created during the operation
of the electronic unit. For this purpose, the electronic unit 1s
arranged spatially separated from the energy transifer mod-
ule, so that the heat energy of the electronic unit can be
output to the surrounding area by means of air cooling.

Due to the spatial separation, which can typically lie 1n the
magnitude of 5 m or more, the high-frequency alternating,
voltage has to be transferred to the energy transfer module
via suitable electrical lines. Due to the high frequency of the
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applied alternating voltage, these electrical lines have to
have a suitable electromagnetic shield, 1n order to protect the

surrounding area of the stationary induction charging station
against unwanted interference emissions.

It 1s a disadvantage of the prior art that the electromag-
netic shueld 1s cost-intensive and that, due to the air cooling,
the electronic unit represents an acoustic interference
source. It 1s a further disadvantage that, due to the air
cooling, the electronic unit has to be installed outside of the
driving surface, so that an optical integration of the station-
ary induction charging station 1n the landscape or cityscape,
respectively, 1s not possible. The accessible electronic unit 1s
furthermore subjected to possible damages caused by van-
dalism.

SUMMARY

The present invention has the object of specilying a
stationary 1nduction charging station of the above-men-
tioned type, which can be produced more easily and more
cost-elliciently, wherein a better integration of the stationary
induction charging station in the landscape or cityscape,
respectively, 1s additionally made possible.

This problem 1s solved according to the invention by
means of the subject matters of the independent claims.
Advantageous embodiments are subject matter of the depen-
dent claims.

The present invention 1s based on the general 1dea of
spatially combining the energy transter module and the
clectronic unit.

The stationary induction charging station according to the
invention for a vehicle comprising an induction charging
device comprises an energy transier module for the contact-
free energy transfer, and an electronic umt, wherein the
energy transier module and the electronic unit are spatially
combined. The energy transfer module can be connected 1n
an electrically conductive manner to the electronic unit. The
clectronic unit can be connected 1n an electrically conduc-
tive manner to an electrical energy source, such as, for
example, a power supply network.

The electronic unmit can have a power electronic module,
which can comprise, for example, converters and/or reso-
nant circuits and/or power Zfactor compensation filters
(Power Factor Compensation, abbreviated as PFC). The
clectronic unit can also have at least one communication
module and/or a positioning module and/or a safety-related
module.

The energy transier module and the electronic unit can be
combined 1n a housing. Spatially combined can be under-
stood to mean that the shortest spatial distance between the
clectronic unit and the energy transier module 1s less than 2
m, 1n particular 1 m. It can be provided thereby that the
shortest spatial distance between the electronic umt and the
energy transier module 1s less than the sum of the largest
dimension of the electronic unit and of the largest dimension
of the energy transier module. It can further be provided that
the shortest spatial distance between the electronic unit and
the energy transier module 1s less than the largest dimension
of the electronic unit or of the energy transfer module.

The energy transfer module can comprise at least one
induction coil, which can be configured, for example, as
helical flat coil or also as double-D coil. Via the electronic
unmit, the imduction coil can be supplied with electrical
energy, 1n particular with a high-frequency alternating volt-
age 1n a frequency range of between 10 kHz and 200 kHz.

The stationary induction charging station can have at least
one magnetic field conductor, which 1s configured for con-
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ducting the magnetic field and which increases the efliciency
of the energy transfer. Compared to air, the magnetic field
conductor has a higher magnetic permeability and can at
least partially be made of ferrimagnetic and/or ferromag-
netic materials. The magnetic field conductor can be con-
figured of one plate element or also of a plurality of plate
clements.

A shield element can be provided between the energy
transier module and the electronic unit 1n order to protect the

clectronic unit against a destruction by the electromagnetic
fields. The shield element, which can be configured as shield
plate, can also be made of an electrically conductive mate-
rial, wherein the thickness of the shield element can corre-
spond to at least a skin depth, which the magnetic and
clectric fields can have 1n the case of a specified frequency
ol the energy transfer for the electrically conductive material
of the shield element. The shield element can be made, for
example, of aluminum.

Due to the design according to the mnvention of the
stationary induction charging station, the use of electrical
lines with cost-intensive electromagnetic shields can be
foregone.

In the case of a further advantageous embodiment of the
solution according to the invention, 1t 1s provided that the
energy transier module and/or the electronic unit are ther-
mally connected to a cooling element, through which fluid
can flow, via at least one heat conductor unit. The cooling
clement, through which fluid can flow, can be a cooling
plate, through which flmid can flow. Such a cooling plate can
have a cuboidal and/or plate-shaped design.

It can be provided that the cooling element 1s configured
as cooling element, through which liquid flows, through
which a cooling liquid flows.

Compared to air, the heat conductor unit can have a lower
thermal resistance. The heat conductor unit can be, for
example, an adhesive with a high heat conductivity. The heat
conductor unit can be a heat conducting film and/or a heat
conducting paste and/or a heat conducting casting com-
pound.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
cooling element, through which fluid can flow, 1s fluidically
connected to a fluid circuit, wherein a tluid conveying device
conveys a tluid through the fluid circuit, wherein the fluid
absorbs waste heat of the induction charging device when
flowing through the cooling element. It can be provided that
the tluid 1s a liquid, 1t can in particular be provided that the
liguid can comprise water, a coolant, a refrigerant, and/or
oi1l. This provides for a more eflective cooling of the
stationary induction charging station, so that the energy
transfer module and the electronic unmit can be arranged in
spatial proximity to one another or spatially combined,
respectively.

It can be provided that the cooling element has a fluid 1nlet
and a fluid outlet, wherein the fluid inlet 1s fluidically
connected to the fluid outlet by means of flow-through ducts,
wherein the flow ducts permeate the cooling element.

A suflicient cooling of all components of the stationary
induction charging station can be attained by means of such
a thermal management, so that for example all of the
components required for operating the stationary induction
charging station can be accommodated in a common hous-
ing even 1n the case of high charging capacities, wherein the
stationary 1nduction charging station can be buried, for
example, 1n the ground or can also be arranged on the ground
surface.
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In the case of a further advantageous embodiment of the
solution according to the invention, 1t 1s provided that the
fluid circuit has at least one heat exchanger for dissipating
the heat energy absorbed by the fluid.

In the case of an advantageous further development of the
solution according to the mvention, it 1s provided that the
heat exchanger 1s integrated 1n a local heat network and/or
district heat network. The resulting heat energy can thereby
be reused, for example as heat energy.

In the case of a further advantageous embodiment of the
solution according to the mvention, it 1s provided that the
heat exchanger 1s configured as liquid-air heat exchanger, in
order to transier the heat energy absorbed by the fluid to the
ambient air of the induction charging station.

The liguid-air heat exchanger can have a cooling element,
through which fluid can tflow, comprising arranged air fins.
The liquid-air heat exchanger can further have a fan unmit for
ensuring a suflicient air circulation at the liquid-air heat
exchanger or at the air fins, respectively.

In the case of an advantageous further development of the
solution according to the mvention, it 1s provided that the
heat exchanger transiers the heat energy absorbed by the
fluid to the surrounding area of the induction charging
station. The ground or also a partial area of a garage or of a
parking space, for example, can be part of the surrounding
area of the induction charging station.

In the case of a further advantageous embodiment of the
solution according to the invention, 1t 1s provided that the
heat exchanger 1s thermally connected to a heat storage
device so as to make 1t possible to store the heat energy.

In the case of an advantageous further development of the
solution according to the mvention, it 1s provided that the
stationary induction charging station has a housing, which at
least partially forms the cooling element so as to provide for
a particularly compact construction of the stationary induc-
tion charging station. It can be provided that the housing has
a fluid inlet and a flmd outlet, wherein the fluid inlet 1s
fluidically connected to the fluid outlet by means of tlow-
through ducts, wherein the tlow-through ducts permeate the
housing.

It can be provided that the housing has a fluid inlet and a
fluid outlet, wherein the fluid 1nlet 1s fluidically connected to
the fluid outlet through a housing interior. The components
of the stationary induction charging station can be arranged
in the housing interior in such a way that even though a
thermal connection to a flwid can be established, damages to
the components can be prevented by means of suitable
protective housings.

It can be provided that the components of the stationary
induction charging station are thermally uncoupled from the
housing via a thermal insulator, so that a heat transfer
essentially takes place to a fluid, which flows through the
housing interior. A thermal 1nsulator can be present, when
the latter has a heat conductivity of less than 10 W/(mK).

All components, which are arranged inside the housing,
are part of the components of the stationary induction
charging station.

In the case of a further advantageous embodiment of the
solution according to the mvention, it 1s provided that the
fluid 1s electrically insulating 1n the fluid circuit, so as to
avoid short-circuits 1n response to an unwanted entry of the
fluid 1nto the electronic unit. It can be provided that an
clectrically msulating liquid 1s used as fluid.

In the case of an advantageous further development of the
solution according to the mvention, it 1s provided that the
stationary induction charging station 1s cooled by means of
spray cooling. A fluid, in particular a cooling medium and/or
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a relrigerating medium, 1s thereby sprayed onto the areas of
the stationary induction charging device, which are to be
cooled, wherein the fluid evaporates due to the energy
absorption, and subsequently condensates 1n a condenser
unit and/or a heat sink (for example a cooling plate or the
ground) by dissipating the heat energy. The condensed fluid
can subsequently be supplied to the stationary induction
charging device again. The heated fluid or cooling medium,
respectively, can condensate again at a thermal sink 1n the
housing and can be used as spray cooling again.

In the case of a further advantageous embodiment of the
solution according to the invention, 1t 1s provided that the
stationary 1nduction charging station has an operating
device. The operating device can be used to control and/or
operate the stationary induction charging station, wherein
the operating device can be arranged at a distance from the
energy transier module and the electronic unit for this
purpose. The operating device can be connected to the
clectronic unit so as to communicate therewith. The liquid-
air heat exchanger can be combined with the operating
device and can include a part of the electronic unit.

A communicating connection 1s to be understood in such
a way here that a bidirectional or unidirectional data con-
nection, by means ol which electric control, regulating
and/or measuring signals 1n analog or digital form can be
transferred, can be provided between two components,
which are connected to one another so as to communicate.
The communication can be realized by means of a bus
system. The communicating connection can take place via
clectrical lines at the typical supply frequency by foregoing
clectromagnetic shields. Such an electrical line can be a
direct current voltage line or also an alternating current
voltage line.

It can be provided that a heat exchanger, in particular a
liquid-air heat exchanger, which is fluidically connected to
the fluid circuit of the stationary induction charging station,
1s provided in and/or at the operating device.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
stationary induction charging station 1s at least partially
embedded 1n a driving surface. It can also be provided that
the stationary induction charging station 1s buried com-
pletely 1n the drniving surface. The stationary induction
charging station can thereby be integrated optimally in the
landscape or cityscape, respectively, wherein the induction
charging station 1s additionally protected particularly well
against damages caused by vandalism.

In the case of a further advantageous embodiment of the
solution according to the invention, 1t 1s provided that the
stationary induction charging station bears on a driving
surface and thus provides for an installation, which 1s as
simple as possible and which can be used, for example, for
parking spaces or in garages.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
stationary 1nduction charging station 1s aero-acoustically
optimized, so that the noise emissions are reduced to a
minimuin.

It can further be provided that the invention 1s completely
or at least partially implemented or integrated, respectively,
on the vehicle side 1n an analogous manner.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
fluid 1s a liquad. It can 1n particular be provided that the
liquid can comprise water, a coolant, a refrigerant and/or o1l.
This provides for a more effective cooling of the stationary
induction charging station, so that the energy transfer mod-
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6

ule and the electronic unit can be arranged 1n spatial prox-
imity to one another or spatially combined, respectively.

A cooling process can, for example, be divided 1nto three
parts: 1) the collecting of the heat and transfer into a cooling
medium, 2) the onward transportation of the heat to a heat
exchanger with the surrounding area, 3) the heat dissipation
from the cooling medium to the surrounding area.

In step 2), a liquid cooling provides the advantage 1n an
exemplary manner that, due to the higher heat capacity,
significantly less volume per watt of cooling capacity 1s
required. For example the required installation space for
cooling ducts can be reduced thereby, 1n particular to sig-
nificantly below 10% as compared to an air cooling. With a
liquid cooling, the high heat densities 1n individual electrical
components can also be realized in the case of a highly
limited available installation space for cooling components.
A compact setup of the stationary imnduction charging station
can thus be made possible.

In the case of an advantageous further development of the
solution according to the mvention, it 1s provided that the
fluid 1s enclosed 1n the fluid circuit against a surrounding
area of the fluid circuit and/or that the fluid 1n the fluad circuit
1s fluidically separated from a surrounding area of the fluid
circuit. The fluid circuit can comprise fluid lines. The fluid
circuit can be configured as closed fluid circuit, in particular
as closed cooling circuit. The fluid circuit can have at least
one heat exchanger, 1n particular an air-liquid heat
exchanger and/or an air-liquid coolant heat exchanger. The
heat exchanger can be fluidically embedded into the fluid
circuit.

The fluid, 1n particular a liquid coolant, can form a
circulating medium, which can circulate i a closed fluid
circuit, 1n particular i a closed cooling circuit, within the
components of the circuit. In other words, 1t can be provided
that a fluid, 1n particular a liquid coolant, 1s neither intro-
duced from the outside (surrounding area), nor output to the
outside during the operation of the fluid circuit, 1n particular
during the operation of the cooling circuit.

In the case of an advantageous further development of the
solution according to the ivention, 1t 1s provided that the
local thermal resistance of the heat conductor unit varies, 1n
particular that the local thermal resistance of the heat con-
ductor unit varies across the entire lateral expansion. The
local thermal resistance of the heat conductor unit can vary
across the entire lateral expansion of the heat conductor unait.

The lateral expansion of the heat conductor unit can be
aligned perpendicular to the main functional direction of the
heat conductor unit. The main function of the heat conductor
unit can be an uniaxial heat conduction from the heat source
to the heat sink. The lateral expansion can be described as
the surface which 1s aligned perpendicular to the heat
conduction direction. Expressed simply, the lateral expan-
s10n of the heat conductor unit can be defined by the surface
of the heat sink facing the heat source, since the local
vectorial heat tflow 1s always aligned perpendicular to the
heat sink.

At least 1n section the local thermal resistance of the heat
conductor unit can form a linear variation and/or a non-
linear variation and/or a stepped variation and/or a unsteady
variation with respect to the lateral expansion of the heat
conductor umt

It can furthermore be provided that the heat conducting
unit has a particularly low thermal resistance in areas with
stronger heat loss sources (e.g. >5 W/cm®, in particular on
the side of the electronic unit), which improves the cooling
capacity of this strong local heat loss source. It can also be
provided to use materials with anisotropic heat conductivity,
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in particular material with particularly high lateral heat
conductivity (e.g. graphite film) 1n the heat conducting unat.
The heat flux density in the thermal path to the cooling
clement, through which fluid can flow, can be reduced
thereby, which brings advantages in the technical design of
the fluid guidance.

A particularly low thermal resistance 1s given with values
<200 mm~ K/W. For particularly complex, ceramic-based
material bonds (e.g. silver sintering), values of <20 mm?
K/W can also be achieved.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
heat conductor unit 1s locally supplemented or replaced by
means of an active heat pump at at least one position.

In a further special embodiment, it can furthermore be
provided that the heat conducting unit 1s configured as active
heat conducting unit, 1.¢. as active heat pump, 1n one or
several areas with extremely high heat loss sources (e.g. >15
W/cm?). Possible embodiments of an active heat pump unit
are known among experts under the terms Heatpipe, Ther-
mosiphon or also thermoelectrical heat pump. The heat
pump unit can be configured as Heatpipe, Thermosiphon or
also as thermoelectrical heat pump. Each active heat pump
can be configured of one or a plurality of heat pump units of
identical or different design. Both the improvement of the
cooling 1itself (longitudinal pumping direction of the heat)
and the reduction of the heat flux density (lateral pumping
direction of the heat) of the extremely high heat loss sources
can be the goal of these active heat conducting units.

The longitudinal pumping direction can be the direction
perpendicular to the surface of the heat sink. The lateral
pumping direction can be any direction parallel to the
surface of the heat sink. It may be provided that each type
ol heat pump also combines both pumping directions.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
fluid 1s electrically mnsulating 1n the flmd circuit, and tlows
through a housing interior of the housing, wherein the tluid
at least partially wets the housing and at least partially
components of the stationary induction charging station
and/or flows directly around them and/or flows directly
against them. The housing can be made of a thermal
insulating material. The housing can have a corresponding
fluid nlet and a corresponding fluid outlet, so that the
housing can be fluidically connected to a fluid circuit. The
housing forms a housing interior, in which the components
of the stationary induction charging station 1 can be
arranged. A fluid can tflow through the housing interior,
wherein the tluid at least partially wets inner surfaces of the
housing interior and/or tlows directly around them and/or
flows directly against them. Inner surfaces can be the surface
sections of the housing, which limit and/or form the housing
interior.

In the case of an advantageous further development of the
solution according to the invention, 1t 1s provided that the
fluid 1n the fluid circuit 1s electrically 1nsulating, and tlows
freely and without further closed flmd ducts through the
housing interior. The expression “flows freely and without
turther closed fluid ducts” can be understood such that the
fluid at least partially wets mner surfaces of the housing
interior and/or flows directly around them and/or flows
directly against them. It can be provided thereby that a
guidance of the fluid 1n the housing interior 1s at least
partially formed by inner surfaces of the housing interior.
Further closed tluid ducts, 1n particular fluid lines, which are
formed separately from the housing, can be foregone
thereby. Inner surfaces can be the surface sections of the
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housing, which limit and/or form the housing interior. The
housing can be made of a thermal insulating material. The
housing can have a corresponding fluid inlet and a corre-
sponding fluid outlet, so that the housing can be fluidically
connected to a fluid circuit. The housing can form a housing
interior, 1n which the components of the stationary induction
charging station 1 can be arranged.

Further important features and advantages of the imven-
tion follow from the subclaims, from the drawings, and from
the corresponding figure description on the basis of the
drawings.

It goes without saying that the above-mentioned features
and the features, which will be described below, cannot only
be used 1n the respective specified combination, but also in
other combinations or alone, without leaving the scope of
the present invention.

Preferred exemplary embodiments of the mvention are
illustrated in the drawings and will be described in more
detail 1n the following description, whereby 1dentical refer-
ence numerals refer to identical or similar or functionally
identical components.

BRIEF DESCRIPTION OF THE DRAWINGS

In each case schematically,

FIG. 1 shows a highly simplified illustration of a station-
ary induction charging station according to the invention,

FIG. 2 shows a highly simplified illustration of a station-
ary induction charging station according to the invention
comprising an operating device,

FIG. 3 shows a highly simplified 1llustration of a further
embodiment of a stationary induction charging station
according to the mvention,

FIG. 4 shows a highly simplified 1llustration of a further
embodiment of a stationary induction charging station
according to the invention, which 1s arranged on a driving
surface.

DETAILED DESCRIPTION

A highly simplified illustration of a stationary induction
charging station 1 according to the invention 1s 1llustrated 1n
FIG. 1, which 1s buried 1n a driving surface 14. A vehicle 2,
which can be configured, for example, as electric vehicle or
as hybrid vehicle, 1s positioned above the stationary induc-
tion charging station 1.

The vehicle 2 has an induction charging device 3, which
has at least one secondary induction coil, so that a contact-
free energy transfer between the imnduction charging device
3 and the stationary induction charging device 1 can take
place. For this purpose, the stationary induction charging
station 1 has an energy transfer module 4, which comprises
at least one primary-side induction charging device, to
which an alternating voltage 1s applied. The energy transier
module 4 generates a time-varying magnetic field, which, in
the induction charging device 3, induces an alternating
voltage or an alternating current, respectively, which can be
supplied to an energy storage device of the vehicle 2.

The stationary induction charging station 1 comprises a
housing 12, 1n which the energy transifer module 4, an
electronic unit 5, a first heat conductor unit 6, a second heat
conductor unit 6a, as well as a cooling element 7 are
provided. The first heat conductor unit 6 1s arranged between
the energy transier module 4 and the cooling element 7. The
second heat conductor unit 6a 1s arranged between the
cooling element 7 and the electronic unit 5. Due to the fact
that the components of the stationary induction charging
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station 1 are spatially combined, a compact and cost-eflicient
setup results, because shielded electrical lines for high-
frequency alternating voltages can be foregone.

The electronic unit 3 can be connected to a non-illustrated
clectrical energy source via non-illustrated electrical con-
necting lines. The electronic unit 5 i1s connected 1n an
clectrically conductive manner to the energy transfer module
4, and transiorms the electrical energy provided by the
non-illustrated electrical energy source, before it 1s supplied
to the energy transier module 4. It can i particular be
provided that the electronic umt 5 has at least one power
clectronic module, 1n order to attain a frequency increase of
the provided alternating voltage.

A fluid can flow through the cooling element 7, wherein
the fluid 1s conveyed 1n a tluid circuit 8, which can comprise
fluid lines 15, by means of a fluid conveying device 9. The
fluad circuit 8 has a heat exchanger 10.

The heat energy, which 1s present at the energy transier
module 4, can be transierred to the cooling element 7 via the
heat conductor unit 6. The heat energy created at the
clectronic unit 5 can be transierred to the cooling element 7
via the heat conductor unit 6a. The cooling element 7
transiers the heat energy, which 1s supplied to it, to the fluid,
which heats up when tlowing through the cooling element 7.
After the fluid flows out of the cooling element 7, 1t can
dissipate the absorbed heat energy in the heat exchanger 10
again and can thus cool it down. The cooled-down fluid can
flow 1n the cooling element 7 again, 1n order to provide for
a continuous removal of the resulting heat energy in the
stationary induction charging station 1. It can be provided
thereby that the fluid 1s a liqud.

The heat exchanger 10 can provide for a heat exchange
between a surrounding area of the stationary induction
charging station 1 and the fluid, wherein the surrounding
area can be, for example, the ground or also the ambient air
of the stationary induction charging station. It 1s also con-
ceivable that the heat exchanger 1s thermally attached to a
local heat network and/or to a district heat network, so that
the heat energy generated by the stationary induction charg-
ing station 1 can be used, for example, for heating living
spaces. Such a design provides for a particularly high energy
elliciency, because only little energy remains unused.

Compared to FIG. 1, the stationary induction charging
station 1 1n FIG. 2 has an operating device 13, which 1s
arranged spaced apart from the energy transfer module 4 and
the electronic unit 5, wherein 1t can be provided that this
operating device 13 i1s integrated, for example, 1n an oper-

ating column or 1n a wall of a garage. The operating device
13 can be connected to the electronic unit 5 so as to
communicate therewith via a communication line 16, which
does not have to have an electromagnetic shield.

In FIG. 2, the heat exchanger 10 1s thermally attached to
a heat storage device 11, so that the heat energy dissipated
by the fluid can be temporarily stored. Alternatively, the
air-heat exchanger 10 can be mtegrated in the operating
device 13.

FIG. 3 shows an embodiment of the stationary induction
charging station 1, in which the housing 12 forms a cooling
clement. In this case, the energy transier module 4 1is
essentially thermally decoupled from the housing 12 via a
first thermal insulator 17. The electronic unit 5 1s further
essentially thermally decoupled from the housing 12 via a
second thermal insulator 17a. The housing 12 can be made
of a thermal 1nsulating material. The housing 12 can have a
corresponding fluid ilet and a corresponding tluid outlet, so
that the housing 12 can be flmdically connected to the tluid
circuit 8. The housing 12 forms a housing interior 18, 1n
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which the components of the stationary induction charging
station 1 are arranged. A fluid can flow through the housing
interior 18, wherein the tlow 1s suggested symbolically by
means of the arrows 19 1in FIG. 3. A particularly compact
setup of the stationary induction charging station 1 1s pos-
sible thereby. In addition, thermal losses to the surrounding
area can be reduced thereby, so that the amount of heat
energy, which 1s fed, for example, mto a district heat
network, can be maximized.

A highly simplified illustration of a further embodiment of
a stationary induction charging station 1 according to the
invention, which 1s arranged on a driving surface 14, 1s
shown 1n FIG. 4. This provides for a quick and cost-eflicient
retrofitting of existing roadways. A vehicle 2, which has an
induction charging device 3, can be supplied with electrical
energy via the imduction charging station 1.

The mvention claimed 1s:

1. A stationary induction charging station for a vehicle,
comprising;

an induction charging device;

an energy transfer module for contact-free energy trans-

fer:

an electronic unit;

wherein the energy transier module and the electronic unit

are spatially combined; and

wherein at least one of the energy transier module and the

clectronic unit 1s thermally connected to a cooling
clement via at least one heat conductor unit, the cooling,
clement structured and arranged to communicate a
through-tlow of fluid.

2. The stationary imnduction charging station according to
claim 1, wherein:

the cooling element 1s fluidically connected to a fluid

circuit,

a fluid conveying device i1s provided to convey a fluid

through the flmd circuit, and

wherein the fluud absorbs waste heat when flowing

through the cooling element.

3. The stationary induction charging station according to
claim 2, wherein the flmd 1s electrically insulating in the
fluid circuit.

4. The stationary induction charging station according to
claim 2, wherein the fluid 1s a liquad.

5. The stationary induction charging station according to
claim 2, wherein at least one the fluid 1s enclosed 1n the fluid
circuit against a surrounding area of the fluid circuit and the
fluid 1 the fluud circuit 1s fluidically separated from a
surrounding area of the fluid circuit.

6. The stationary induction charging station according to
claiam 2, wherein the fluid is electrically insulating in the
fluid circuit, and flows through a housing interior of a
housing that at least partially defines the cooling element,
and wherein the fluid at least one of at least partially wets
inner surfaces of the housing interior, flows directly around
the 1nner surfaces, and flows directly against the inner
surfaces.

7. The stationary induction charging station according to
claim 2, wherein the fluid circuit includes at least one heat
exchanger.

8. The stationary induction charging station according to
claim 7, wherein the heat exchanger 1s integrated 1n at least
one of a local heat network and a district heat network.

9. The stationary imnduction charging station according to
claiam 7, wheremn the heat exchanger 1s structured and
arranged as a liquid-air heat exchanger that transfers heat
energy absorbed by the fluid to ambient arr.
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10. The stationary induction charging station according to
claim 7, wherein the heat exchanger transfers heat energy
absorbed by the fluid to a surrounding area.

11. The stationary induction charging station according to
claim 7, wherein the heat exchanger 1s thermally connected
to a heat storage device.

12. The stationary induction charging station according to
claam 1, further comprising a housing, structured and
arranged to at least partially define the cooling element.

13. The stationary induction charging station according to
claim 1, further comprising a spray cooler.

14. The stationary induction charging station according to
claim 1, further comprising an operating device.

15. The stationary induction charging station according to
claim 1, wherein the stationary induction charging station 1s
at least partially embedded 1n a driving surtace.

16. The stationary induction charging station according to
claim 1, wherein the stationary induction charging station
bears on a driving surface.

17. The stationary induction charging station according to
claim 1, wherein the stationary induction charging station 1s
aero-acoustically optimized.

18. The stationary induction charging station according to
claim 1, wherein a local thermal resistance of the at least one
heat conductor unit varies.

19. The stationary induction charging station according to
claim 1, wherein the at least one heat conductor unit 1s
locally supplemented or replaced via an active heat pump at
least at one position.
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